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(54) WHEEL ASSEMBLY WITH TORQUE BAR BRACKET RIBS

(57) A retainer assembly (300) may comprise: a re-
tainer main body (400) having a first mounting flange
(410), a second mounting flange (420), a body portion
(430), a first rib (440) and a second rib (450), the body
portion extending from the first mounting flange to the
second mounting flange, the first rib extending from the
second mounting flange towards the first mounting
flange, the second rib extending from the second mount-

ing flange towards the first mounting flange, the first rib
and the second rib extending orthogonal to the body por-
tion; and a retainer sleeve (500) having a first slot (510)
extending from the first axial end (512) towards the sec-
ond axial end (514) and a second slot (540) extending
from the first axial end towards the second axial end, a
portion of the first rib disposed in the first slot, and a por-
tion of the second rib disposed in the second slot.



EP 4 011 724 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD

[0001] The present disclosure relates to wheels, and
more specifically, to wheel assemblies with heat shield
retainers.

BACKGROUND

[0002] Aircraft typically utilize brake systems or mech-
anisms on wheels to slow or stop the aircraft during land-
ings, taxiing and emergency situations, such as, for ex-
ample, a rejected takeoff (RTO), which generally refers
to application of a brake mechanism during an aborted
takeoff and involves high braking loads over a short time
period, resulting in a rapid increase in the brake temper-
ature. A brake mechanism generally employs a heat sink
comprising a series of friction disks, sandwiched between
a pressure plate and an end plate, that may be forced
into sliding contact with one another during a brake ap-
plication to slow or stop the aircraft. Under various con-
ditions, such brake applications may generate high tem-
peratures and frictional loads throughout the heat sink
and particularly on the surfaces of the stators and rotors
and the pressure plate and the end plate that comprise
the heat sink.
[0003] Torque bars - also known as torque transmitting
bars, lugs or beams - are employed in aircraft wheel and
brake systems to couple the wheels to the rotors of the
brake mechanism. A torque bar typically extends parallel
to a central axis extending through a wheel axle and has
an outboard end inserted into an aperture formed in a
web of the wheel and an inboard end attached to a radially
inner side of the wheel at the inboard end of the wheel.
The inboard end of the torque bar may be attached to
the wheel by a fastener, such as, for example, a bolt, that
extends in a direction that is generally perpendicular to
the central axis. To minimize thermal conduction from
the brake mechanism to the wheel rim, the inboard and
central portions of the torque bar may be spaced in a
radial direction from the well of the wheel, creating an
annular space configured to house a heat shield.

SUMMARY

[0004] A retainer assembly for use in a wheel assembly
is disclosed herein. The retainer assembly may com-
prise: a retainer main body having a first mounting flange,
a second mounting flange, a body portion, a first rib and
a second rib, the body portion extending from the first
mounting flange to the second mounting flange, the first
rib extending from the second mounting flange towards
the first mounting flange, the second rib extending from
the second mounting flange towards the first mounting
flange, the first rib and the second rib extending orthog-
onal to the body portion; a retainer sleeve having a flat
plate extending from a first axial end to a second axial

end, the retainer sleeve having a first slot extending from
the first axial end towards the second axial end and a
second slot extending from the first axial end towards the
second axial end, a portion of the first rib disposed in the
first slot, and a portion of the second rib disposed in the
second slot.
[0005] In various embodiments, the first rib and the
second rib are configured to provide stiffness to the re-
tainer assembly, and the first slot and the second slot are
sized and configured to provide substantially similar in-
sulation properties for the retainer sleeve relative to a
retainer sleeve without slots. A plurality of wing segments
may be coupled to the retainer main body on a radial side
opposite the retainer sleeve. The retainer sleeve may
further comprise: a first axially extending hook disposed
on a first circumferential side of the flat plate and extend-
ing from the first axial end to the second axial end; a
second axially extending hook disposed on a second cir-
cumferential side of the flat plat and extending from the
first axial end to the second axial end, the second cir-
cumferential side opposite the first circumferential side,
wherein: the first axially extending hook defines a first
groove and the second axially extending hook defines a
second groove, and the first groove and the second
groove configured to receive the body portion of the re-
tainer main body. The retainer main body may further
comprises a first flange extending circumferentially from
a first circumferential side of the body portion and a sec-
ond flange extending circumferentially from a second cir-
cumferential side of the body portion, the second circum-
ferential side opposite the first circumferential side, the
first flange may be disposed in the first groove, and the
second flange may be disposed in the second groove.
The retainer assembly may further comprise: a first wing
segment and a second wing segment disposed on a first
circumferential side of the retainer main body, the first
wing segment spaced apart axially from the second wing
segment; and a third wing segment and a fourth wing
segment disposed on a second circumferential side of
the retainer main body, the third wing segment spaced
apart axially from the second wing segment, the second
circumferential side opposite the first circumferential
side.
[0006] A wheel assembly is disclosed herein. The
wheel assembly may comprise: a wheel including an in-
ner wheel half; a torque bar coupled to an outboard end
of the inner wheel half and coupled axially to an inboard
end of the inner wheel half; a retainer assembly disposed
between the torque bar and the inner wheel half, the re-
tainer assembly comprising: a retainer main body having
a body portion, a first mounting flange coupled to the
inner wheel half at the outboard end, a second mounting
flange coupled to the inner wheel half at the inboard end,
the body portion extending axially from the first mounting
flange to the second mounting flange, a first rib extending
axially from the second mounting flange towards the first
mounting flange and orthogonally from a first circumfer-
ential side of the body portion, and a second rib extending
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axially from the second mounting flange towards the first
mounting flange and orthogonally from a second circum-
ferential side of the body portion; and a retainer sleeve
coupled to the retainer main body, the retainer sleeve
having a first axial slot and a second axial slot, the first
rib disposed in the first axial slot, the second rib disposed
in the second axial slot.
[0007] In various embodiments, a flat plate of the re-
tainer sleeve is disposed radially between the retainer
main body and the torque bar. The retainer assembly
may be separated from a radially inner surface of the
inner wheel half by a gap, and the retainer assembly may
be configured to deflect less than the gap during opera-
tion of the wheel assembly. The wheel assembly may
further comprise a first heat shield segment and a second
heat shield segment, wherein the first heat shield seg-
ment is retained radially by the retainer assembly and
the second heat shield segment is retainer radially by the
retainer assembly. The first rib and the second rib may
be configured to provide stiffness to the retainer assem-
bly, the axial first slot and the second axial slot are sized
and configured to provide substantially similar insulation
properties for the retainer sleeve relative to a retainer
sleeve without slots. A plurality of wing segments may
be coupled to the retainer main body on a radial side
opposite the retainer sleeve. The retainer sleeve may
further comprise: a flat plate extending from a first axial
end to a second axial end, the axial first slot extending
from the first axial end towards the second axial end and
the axial second slot extending from the first axial end
towards the second axial end, a portion of the first rib
disposed in the first axial slot, and a portion of the second
rib disposed in the second axial slot; a first axially ex-
tending hook disposed on a first circumferential side of
the flat plate and extending from the first axial end to the
second axial end, and a second axially extending hook
disposed on a second circumferential side of the flat plat
and extending from the first axial end to the second axial
end, the second circumferential side opposite the first
circumferential side. The retainer assembly may further
comprise: a first wing segment and a second wing seg-
ment disposed on a first circumferential side of the re-
tainer main body, the first wing segment spaced apart
axially from the second wing segment; and a third wing
segment and a fourth wing segment disposed on a sec-
ond circumferential side of the retainer main body, the
third wing segment spaced apart axially from the second
wing segment, the second circumferential side opposite
the first circumferential side.
[0008] A system for retaining adjacent heat shield seg-
ments is disclosed herein. The system may comprise: an
inner wheel half; a first heat shield segment disposed
radially inward from the inner wheel half; a second heat
shield segment disposed radially inward form the inner
wheel half; a retainer assembly disposed circumferen-
tially between the first heat shield segment and the sec-
ond heat shield segment, the retainer assembly, com-
prising: a retainer main body including: a first mounting

flange coupled to the inner wheel half proximate an out-
board end of the inner wheel half; a second mounting
flange coupled axially to the inner wheel half proximate
an inboard end of the inner wheel half; a body portion
extending from the first mounting flange to the second
mounting flange; a first rib extending axially from the sec-
ond mounting flange towards the first mounting flange
and orthogonally from the body portion proximate the first
heat shield segment; and a second rib extending axially
from the second mounting flange towards the first mount-
ing flange and orthogonally from the body portion proxi-
mate the second heat shield segment; and a retainer
sleeve having a flat plate disposed radially inward of the
body portion, the flat plate including a first slot with a
portion of the first rib disposed therein and a second slot
with a portion of the second rib disposed therein.
[0009] In various embodiments, the system may fur-
ther comprise a torque bar disposed radially inward of
the retainer assembly. The torque bar may be coupled
to the inner wheel half by a fastener extending through
the first mounting flange and the second mounting flange
into a boss of the inner wheel half. The flat plate of the
retainer sleeve may be disposed radially between the
retainer main body and the torque bar. The retainer as-
sembly may be separated from a radially inner surface
of the inner wheel half by a gap, and the retainer assembly
may be configured to deflect less than the gap during
operation of a wheel assembly for the system. The re-
tainer assembly may further comprise: a first wing seg-
ment and a second wing segment disposed on a first
circumferential side of the retainer main body, the first
wing segment spaced apart axially from the second wing
segment; and a third wing segment and a fourth wing
segment disposed on a second circumferential side of
the retainer main body, the third wing segment spaced
apart axially from the second wing segment, the second
circumferential side opposite the first circumferential
side.
[0010] The foregoing features and elements may be
combined in various combinations without exclusivity,
unless expressly indicated herein otherwise. These fea-
tures and elements as well as the operation of the dis-
closed embodiments will become more apparent in light
of the following description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1A illustrates a side view of an aircraft, in ac-
cordance with various embodiments;
FIG. 1B illustrates a cross-sectional view of a wheel
assembly, in accordance with various embodiments;
FIG. 2 illustrates a heat shield arrangement for a
wheel assembly, in accordance with various embod-
iments;
FIG. 3A illustrates retainer assembly for use in a heat
shield arrangement, in accordance with various em-
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bodiments;
FIG. 3B illustrates retainer assembly for use in a heat
shield arrangement, in accordance with various em-
bodiments;
FIG. 4 illustrates a retainer main body for a retainer
assembly, in accordance with various embodiments;
FIG. 5 illustrates a retainer sleeve for a retainer as-
sembly, in accordance with various embodiments;
and
FIG. 6 illustrates a cross-sectional view of a wheel
assembly, in accordance with various embodiments.

[0012] The subject matter of the present disclosure is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. A more complete un-
derstanding of the present disclosure, however, may best
be obtained by referring to the detailed description and
claims when considered in connection with the drawing
figures, wherein like numerals denote like elements.

DETAILED DESCRIPTION

[0013] The detailed description of exemplary embodi-
ments herein makes reference to the accompanying
drawings, which show exemplary embodiments by way
of illustration. While these exemplary embodiments are
described in sufficient detail to enable those skilled in the
art to practice the disclosure, it should be understood that
other embodiments may be realized and that logical
changes and adaptations in design and construction may
be made in accordance with this disclosure and the
teachings herein without departing from the scope of the
claims. Thus, the detailed description herein is presented
for purposes of illustration only and not of limitation.
[0014] Provided herein, according to various embodi-
ments, is a wheel assembly. The wheel assembly com-
prises a wheel having a rim and a radial protrusion ex-
tending radially outward from the rim. An aperture may
be disposed through the radial protrusion to a radially
inner surface of the rim. A fuse plug may be disposed in
the aperture. The fuse plug may be disposed radially out-
ward from a radially inner surface of the rim or flush with
the radially inner surface of the rim. In this regard, the
fuse plug may be spaced apart from a heat shield dis-
posed radially inward from the radially inner surface of
the rim. In various embodiments, the wheel assembly
may be configured to provide enhanced thermal protec-
tion proximate the fuse plug. In various embodiments,
the wheel assembly may decrease a cost and/or com-
plexity of a heat shield for the wheel assembly.
[0015] Referring now to FIG. 1A, in accordance with
various embodiments, an aircraft 10 is illustrated. The
aircraft 10 includes landing gear, which may include a
left main landing gear 12, a right main landing gear 14
and a nose landing gear 16. The landing gear support
the aircraft 10 when it is not flying, allowing the aircraft
10 to taxi, take off and land without damage. While the
disclosure refers to the three landing gear configurations

just described, the disclosure nevertheless contemplates
any number of landing gear configurations.
[0016] Referring now to FIG. 1B, a cross-sectional view
of a portion of a wheel assembly 100 (e.g., for use in left
main landing gear 12, right main landing gear 14, and/or
nose landing gear 16) is illustrated, in accordance with
various embodiments. In various embodiments, the
wheel assembly 100 comprises an inner wheel half 110,
a plurality of torque bars 120, and a heat shield arrange-
ment 200. The plurality of torque bars 120 are spaced
circumferentially about a radial inner surface of the inner
wheel half 110. Each torque bar in the plurality of torque
bars 120 is coupled to a radially inner surface of the inner
wheel half 110 on a proximal end of the wheel assembly
100. In various embodiments, each torque bar in the plu-
rality of torque bars 120 extends axially from the proximal
end to a distal end of the wheel assembly 100. Each
torque bar in the plurality of torque bars 120 may be cou-
pled to an axial surface of the inner wheel half 110 at the
distal end of the wheel assembly 100. In various embod-
iments, the plurality of torque bars 120 are configured to
transmitting torque between the inner wheel half 110 and
rotors from a brake system.
[0017] In various embodiments, the heat shield ar-
rangement 200 is disposed radially between the inner
wheel half 110 and the plurality of torque bars 120. In
this regard, the heat shield arrangement 200 is config-
ured to prevent conduction and radiation to the inner
wheel half 110 from brake disks during a braking event.
In various embodiments, the heat shield arrangement
200 may also prevent hot brake material ejected from
the brake disks during braking from being slung against
a radially inner surface of the inner wheel half, which
could potentially cause damage to the inner wheel half
110.
[0018] Referring now to FIG. 2, a perspective view of
the heat shield arrangement 200 with the plurality of
torque bars 120 is illustrated, in accordance with various
embodiments. In various embodiments, the heat shield
arrangement 200 includes a plurality of heat shield seg-
ments 210 disposed circumferentially around the inner
wheel half 110 from FIG. 1B. In various embodiments,
the heat shield arrangement 200 further comprises a plu-
rality of heat shield retainer assemblies 220 disposed
circumferentially between adjacent heat shield segments
in the plurality of heat shield segments 210. In various
embodiments, a heat shield retainer assembly 300 in the
plurality of heat shield retainer assemblies 220 is dis-
posed radially between a respective torque bar in the
plurality of torque bars 120 and the inner wheel half 110
from FIG. 1B. The heat shield retainer assembly 300 is
configured to retain adjacent heat shield segments in the
plurality of heat shield segments 210 and maintain a ther-
mal barrier between a respective torque bar and inner
wheel half 110 from FIG. 1B, in accordance with various
embodiments.
[0019] In various embodiments, the heat shield retain-
er assembly 300 may comprise a plurality of sheet metal
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brackets. The heat shield retainer assembly 300 may be
susceptible to centrifugal loading and modal responses
due to having a large unsupported area between a first
mounting location and a second mounting location. In
this regard, the heat shield retainer assembly 300 may
experience radial deflections between mounting loca-
tions without additional stiffness.
[0020] Referring now to FIG. 3A, a perspective view of
a heat shield retainer assembly 300, in accordance with
various embodiments, is illustrated. In various embodi-
ments, the heat shield retainer assembly 300 comprises
a retainer main body 400, a retainer sleeve 500, a plurality
of wing segments 310. In various embodiments, the re-
tainer main body 400 is configured to couple to the inner
wheel half 110 from FIG. 1B to the radially inner surface
of the inner wheel half 110 at a proximal end of the wheel
assembly 100 from FIG. 1B, and the retainer sleeve 500
is configured to act as a heat shield between a respective
torque bar in the plurality of torque bars 120 from FIGs.
1 and 2.
[0021] In various embodiments, the retainer sleeve
500 may be loosely coupled to the retainer main body
400. In this regard, the retainer sleeve 500 and the re-
tainer main body 400 may be assembled more efficiently
and without the additional cost of welding, brazing or the
like, as described further herein.
[0022] Referring now to FIG. 3B, a perspective view of
an opposite side of the heat shield retainer assembly 300
from FIG. 3A is illustrated, in accordance with various
embodiments. In various embodiments, the plurality of
wing segments 310 are coupled to the retainer main body
400 on a first circumferential side and on a second cir-
cumferential side opposite the first circumferential side.
The plurality of wing segments 310 and the retainer
sleeve 500 may define a channel for a respective heat
shield segment in the plurality of heat shield segments
210 from FIG. 2 to slide into. In this regard, each heat
shield segment in the plurality of heat shield segments
210 from FIG. 2 may be retained radially by the heat
shield retainer assembly 300, in accordance with various
embodiments.
[0023] In various embodiments, a first wing segment
312 and a second wing segment 314 may be disposed
on a first circumferential side of the retainer main body
400. In various embodiments, the first wing segment 312
may be spaced apart axially from the second wing seg-
ment 314. In this regard, the first wing segment 312 and
the second wing segment 314 may allow for additional
clearance to components in close proximity to the first
wing segment 312 and the second wing segment 314, in
accordance with various embodiments. Thus, by having
a discontinuous wing segment (e.g., wing segment 312
separated from wing segment 314), a nearby component
may have greater tolerances, resulting in a less expen-
sive component, in accordance with various embodi-
ments. Similarly, a third wing segment 316 and a fourth
wing segment 318 may be disposed on a second circum-
ferential side of the retainer main body 400 and spaced

apart axially in a manner similar to the first circumferential
side of the retainer main body 400, in accordance with
various embodiments. In various embodiments, by hav-
ing the discontinuous wing segment (e.g., wing segment
312 separated from wing segment 314), a radial clear-
ance between the retainer main body 400 and the inner
wheel half 110 from FIG. 1B may be increased, prevent-
ing radial deflections from centrifugal loading from caus-
ing the heat shield retainer assembly from contacting the
inner wheel half 110 from FIG. 1B.
[0024] Referring now to FIG. 4, a perspective view of
the retainer main body 400 for a heat shield retainer as-
sembly 300 from FIGs 3A-3B is illustrated, in accordance
with various embodiments. In various embodiments, the
retainer main body 400 comprises a first mounting flange
410 and a second mounting flange 420. In various em-
bodiments, the first mounting flange 410 is disposed in
a radial direction, and the second mounting flange 420
is aligned in an axial direction. In various embodiments,
the retainer main body 400 includes a body portion 430
extending axially from the first mounting flange 410 to
the second mounting flange 420.
[0025] The body portion 430 may include a first flat
portion 432 and a second flat portion 434. The first flat
portion 432 is disposed proximate the first mounting
flange 410 and the second flat portion 434 is disposed
axially between the first flat portion 432 and the second
mounting flange 420. In various embodiments, the first
flat portion 432 and the second flat portion 434 are
aligned in a radial direction when installed. In various
embodiments, the first flat portion 432 is configured to
receive the retainer sleeve 500 from FIGs. 3A-3B there-
over. In various embodiments, the first flat portion 432
includes a first flange 431 extending circumferentially
from the first flat portion 432 on a first circumferential end
of the first flat portion 432 and a second flange 433 ex-
tending circumferentially from the first flat portion 432 on
a second circumferential end. In various embodiments,
the first flange 431 includes a first tab 435 disposed prox-
imate the first mounting flange 410 and the second flange
433 includes a second tab 436 disposed proximate the
first mounting flange 410 and distal to the second mount-
ing flange 420. The first tab 435 and the second tab 436
are configured to retain the retainer sleeve 500 in an axial
direction when assembled on wheel assembly 100 from
FIG. 1B.
[0026] In various embodiments, the retainer main body
400 further comprises a first rib 440 and a second rib
450. The first rib 440 extends axially from the second
mounting flange 420 to a point proximal the second flat
portion 434 of the body portion 430 of the retainer main
body. Similarly, the second rib 450 extends axially from
the second mounting flange 420 to a point proximal the
second flat portion 434 on an opposite circumferential
end of the second flat portion 434 of the body portion 430
of the retainer main body. In various embodiments, the
first rib 440 and the second rib 450 extend orthogonally
from the first flat portion 432 on opposite circumferential
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ends. In various embodiments, the first rib 440 and the
second rib 450 have a first height proximate the second
mounting flange 420 and a second height distal to the
second mounting flange 420. The first height being great-
er than the second height may provide greater stiffness
proximate the second mounting flange 420. In various
embodiments, as will be described further herein, the first
rib 440 and the second rib 450 may extend axially past
an axial end of the retainer sleeve 500 from FIG. 4 (e.g.,
the retainer sleeve 500 may be configured to receive the
first rib 440 and the second rib 450). In various embodi-
ments, the ribs 440, 450 may include this additional
length to prevent a modal response and significant radial
deflection due to centrifugal loading of the heat shield
retainer assembly 300 from FIGs. 3A-3B within an oper-
ating range of a wheel assembly 100 from FIG. 1B. In
this regard, the heat shield retainer assembly 300 from
FIGs. 3A-3B may be configured to have radial deflections
between the first mounting flange 410 and the second
mounting flange 420 that is less than a gap between the
heat shield retainer assembly 300 and the inner wheel
half 110 from FIG. 1B.
[0027] Referring now to FIG. 5, a perspective view of
a retainer sleeve 500 for a heat shield retainer assembly
300 from FIGs. 3A-3B is illustrated, in accordance with
various embodiments. In various embodiments, the re-
tainer sleeve comprises a flat plate 510 extending axially
from a first axial end 512 to a second axial end 514. In
an installed position, the flat plate 510 may act as a heat
shield and be oriented in a radial direction, in accordance
with various embodiments. In this regard, the retainer
sleeve 500 is configured to provide a thermal barrier be-
tween a respective torque bar in the plurality of torque
bars 120 and the inner wheel half 110 of the wheel as-
sembly 100 from FIG. 1B.
[0028] In various embodiments, the retainer sleeve
500 further comprises a first axially extending hook 520
extending axially from the first axial end 512 to the second
axial end 514 on a first circumferential side of the flat
plate 510. Similarly, the retainer sleeve 500 comprises a
second axially extending hook 530 extending axially from
the first axial end 512 to the second axial end 514 on a
second circumferential side. The second circumferential
side is opposite the first circumferential side. The first
axially extending hook 520 may define a first groove 522
and the second axially extending hook 530 may comprise
a second groove 532. The first groove 522 may be con-
figured to receive the first flange 431 of the retainer main
body 400 from FIG. 4. Similarly, the second groove 532
may be configured to receive the second flange 433 of
the retainer main body 400 from FIG. 4. In this regard,
the first axially extending hook 520 and the second axially
extending hook 530 are configured to retain the retainer
sleeve 500 in a radial direction relative to the retainer
main body 400. In this regard, the retainer sleeve 500
may not need a physical coupling to prevent the retainer
sleeve 500 from moving in the radial direction during op-
eration due to the first axially extending hook 520 and

the second axially extending hook 530. In various em-
bodiments, the first tab 435 and the second tab 436 may
be configured to retain the retainer sleeve at the second
axial end 514 of the retainer sleeve 500 by being bent
radially outward.
[0029] In various embodiments, the retainer sleeve
500 further comprises a first axially extending slot 540
extending axially from the first axial end 512 of the flat
plate 510 and a second axially extending slot 550 ex-
tending axially from the first axial end 512 on an opposite
circumferential side from the first axially extending slot
540. In various embodiments, the first axially extending
slot 540 is configured to receive a portion of the first rib
440 of the retainer main body 400 and the second axially
extending slot 550 is configured to receive a portion of
the second rib 450. In this regard, the first rib 440 and
the second rib 450 may be extended past the first axial
end 512 of the retainer body further towards the second
axial end 514 and provide additional stiffness to the heat
shield retainer assembly 300, in accordance with various
embodiments. In various embodiments, the first axially
extending slot 540 and the second axially extending slot
550 are sized and configured to receive a portion of the
first rib 440 and a portion of the second rib 450 while
maintaining substantially similar insulation properties rel-
ative to a retainer sleeve without slots. In this regard, the
retainer sleeve 500 may still act as a heat shield for the
torque bar 122 from FIG. 1B, in accordance with various
embodiments.
[0030] Referring now to FIG. 6, a cross-sectional view
of a portion of the wheel assembly 100 from FIG. 1B is
illustrated, in accordance with various embodiments. The
heat shield retainer assembly 300 is disposed radially
between a torque bar 122 in the plurality of torque bars
120 from FIG. 1B and circumferentially between a first
heat shield segment 212 and a second heat shield seg-
ment 214 in the plurality of heat shield segments 210
from FIG. 2. The first heat shield segment 212 may be
retained radially by the heat shield retainer assembly 300
between the first wing segment 312 in the plurality of
wing segments 310 from FIG. 3 and the first axially ex-
tending hook 520 of the retainer sleeve 500. Similarly,
the second heat shield segment 214 may be retained
radially by the heat shield retainer assembly 300 between
the third wing segment 316 in the plurality of wing seg-
ments 310 from FIG. 3 and the second axially extending
hook 520 of the retainer sleeve 500.
[0031] In various embodiments, the flat plate 510 of
the retainer sleeve 500 is disposed radially between the
body portion 430 of the retainer main body 400 and the
torque bar 122. In this regard, the retainer sleeve is dis-
posed proximal a braking arrangement which is radially
inward of the wheel assembly 100, in various embodi-
ments. Thus, the retainer sleeve 500 may act as a heat
shield to the retainer main body 400, which experiences
the main structural loads of the heat shield retainer as-
sembly 300, in various embodiments. In various embod-
iments, the retainer sleeve 500 may further protect the
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retainer main body 400 from thermal growth during op-
eration.
[0032] In various embodiments, the heat shield retain-
er assembly 300 described herein may be configured to
prevent a radial deflection of the heat shield retainer as-
sembly 300 from being greater than or equal to a gap
between the heat shield retainer assembly 300 and the
inner wheel half 110. In this regard, the ribs 440, 450
from FIG. 4 may provide additional stiffness to the heat
shield retainer assembly 300 and prevent radial deflec-
tions from causing the heat shield retainer assembly 300
from contacting the inner wheel half 110. In various em-
bodiments, the ribs 440, 450 may further prevent wear
of the heat shield retainer assembly 300 and damage to
the inner wheel half 110.
[0033] Benefits, other advantages, and solutions to
problems have been described herein with regard to spe-
cific embodiments. Furthermore, the connecting lines
shown in the various figures contained herein are intend-
ed to represent exemplary functional relationships and/or
physical couplings between the various elements. It
should be noted that many alternative or additional func-
tional relationships or physical connections may be
present in a practical system. However, the benefits, ad-
vantages, solutions to problems, and any elements that
may cause any benefit, advantage, or solution to occur
or become more pronounced are not to be construed as
critical, required, or essential features or elements of the
disclosure.
[0034] The scope of the disclosure is accordingly to be
limited by nothing other than the appended claims, in
which reference to an element in the singular is not in-
tended to mean "one and only one" unless explicitly so
stated, but rather "one or more." It is to be understood
that unless specifically stated otherwise, references to
"a," "an," and/or "the" may include one or more than one
and that reference to an item in the singular may also
include the item in the plural. All ranges and ratio limits
disclosed herein may be combined.
[0035] Moreover, where a phrase similar to "at least
one of A, B, and C" is used in the claims, it is intended
that the phrase be interpreted to mean that A alone may
be present in an embodiment, B alone may be present
in an embodiment, C alone may be present in an embod-
iment, or that any combination of the elements A, B and
C may be present in a single embodiment; for example,
A and B, A and C, B and C, or A and B and C. Different
cross-hatching is used throughout the figures to denote
different parts but not necessarily to denote the same or
different materials.
[0036] The steps recited in any of the method or proc-
ess descriptions may be executed in any order and are
not necessarily limited to the order presented. Further-
more, any reference to singular includes plural embodi-
ments, and any reference to more than one component
or step may include a singular embodiment or step. El-
ements and steps in the figures are illustrated for sim-
plicity and clarity and have not necessarily been rendered

according to any particular sequence. For example, steps
that may be performed concurrently or in different order
are illustrated in the figures to help to improve under-
standing of embodiments of the present disclosure.
[0037] Any reference to attached, fixed, connected or
the like may include permanent, removable, temporary,
partial, full and/or any other possible attachment option.
Additionally, any reference to without contact (or similar
phrases) may also include reduced contact or minimal
contact. Surface shading lines may be used throughout
the figures to denote different parts or areas but not nec-
essarily to denote the same or different materials. In
some cases, reference coordinates may be specific to
each figure.
[0038] Systems, methods and apparatus are provided
herein. In the detailed description herein, references to
"one embodiment," "an embodiment," "various embodi-
ments," etc., indicate that the embodiment described
may include a particular feature, structure, or character-
istic, but every embodiment may not necessarily include
the particular feature, structure, or characteristic. More-
over, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
an embodiment, it is submitted that it is within the knowl-
edge of one skilled in the art to affect such feature, struc-
ture, or characteristic in connection with other embodi-
ments whether or not explicitly described. After reading
the description, it will be apparent to one skilled in the
relevant art(s) how to implement the disclosure in alter-
native embodiments.
[0039] Furthermore, no element, component, or meth-
od step in the present disclosure is intended to be dedi-
cated to the public regardless of whether the element,
component, or method step is explicitly recited in the
claims. As used herein, the terms "comprises," "compris-
ing," or any other variation thereof, are intended to cover
a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements
does not include only those elements but may include
other elements not expressly listed or inherent to such
process, method, article, or apparatus.

Claims

1. A retainer assembly (300) for use in a wheel assem-
bly, the retainer assembly comprising:

a retainer main body (400) having a first mount-
ing flange (410), a second mounting flange
(420), a body portion (430), a first rib (440) and
a second rib (450), the body portion extending
from the first mounting flange to the second
mounting flange, the first rib extending from the
second mounting flange towards the first mount-
ing flange, the second rib extending from the
second mounting flange towards the first mount-
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ing flange, the first rib and the second rib ex-
tending orthogonal to the body portion;
a retainer sleeve (500) having a flat plate (510)
extending from a first axial end (512) to a second
axial end (514), the retainer sleeve having a first
slot (540) extending from the first axial end to-
wards the second axial end and a second slot
(550) extending from the first axial end towards
the second axial end, a portion of the first rib
disposed in the first slot, and a portion of the
second rib disposed in the second slot.

2. The retainer assembly of claim 1, wherein:

the first rib and the second rib are configured to
provide stiffness to the retainer assembly; and
the first slot and the second slot are sized and
configured to provide substantially similar insu-
lation properties for the retainer sleeve relative
to a retainer sleeve without slots.

3. The retainer assembly of claim 1 or 2, wherein a
plurality of wing segments (312,314,316,318) are
coupled to the retainer main body on a radial side
opposite the retainer sleeve.

4. The retainer assembly of any preceding claim,
wherein the retainer sleeve further comprises:

a first axially extending hook (520) disposed on
a first circumferential side of the flat plate and
extending from the first axial end to the second
axial end;
a second axially extending hook (530) disposed
on a second circumferential side of the flat plat
and extending from the first axial end to the sec-
ond axial end, the second circumferential side
opposite the first circumferential side, wherein:

the first axially extending hook defines a first
groove (522) and the second axially extend-
ing hook defines a second groove (532),
and
the first groove and the second groove con-
figured to receive the body portion of the
retainer main body.

5. The retainer assembly of claim 4, wherein:

the retainer main body further comprises a first
flange (431) extending circumferentially from a
first circumferential side of the body portion and
a second flange (433) extending circumferen-
tially from a second circumferential side of the
body portion, the second circumferential side
opposite the first circumferential side,
the first flange is disposed in the first groove, and
the second flange is disposed in the second

groove.

6. The retainer assembly of any preceding claim, fur-
ther comprising:

a first wing segment (312) and a second wing
segment (314) disposed on a first circumferen-
tial side of the retainer main body, the first wing
segment spaced apart axially from the second
wing segment; and
a third wing segment (316) and a fourth wing
segment (318) disposed on a second circumfer-
ential side of the retainer main body, the third
wing segment spaced apart axially from the sec-
ond wing segment, the second circumferential
side opposite the first circumferential side.

7. A wheel assembly (100), comprising:

a wheel including an inner wheel half (110);
a torque bar (120) coupled to an outboard end
of the inner wheel half and coupled axially to an
inboard end of the inner wheel half;
the retainer assembly (300) of any preceding
claim disposed between the torque bar and the
inner wheel half;
wherein the first mounting flange is coupled to
the inner wheel half at the outboard end, the
second mounting flange is coupled to the inner
wheel half at the inboard end,
wherein the body portion extends axially from
the first mounting flange to the second mounting
flange,
wherein the first rib extends axially from the sec-
ond mounting flange towards the first mounting
flange and orthogonally from a first circumfer-
ential side of the body portion, and the second
rib extends axially from the second mounting
flange towards the first mounting flange and or-
thogonally from a second circumferential side of
the body portion; and
wherein the first rib is disposed in the first axial
slot and the second rib is disposed in the second
axial slot.

8. The wheel assembly of claim 7, wherein the flat plate
of the retainer sleeve is disposed radially between
the retainer main body and the torque bar.

9. The wheel assembly of claim 7 or 8, wherein:

the retainer assembly is separated from a radi-
ally inner surface of the inner wheel half by a
gap, and
the retainer assembly is configured to deflect
less than the gap during operation of the wheel
assembly.
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10. The wheel assembly of claim 7, 8, or 9, further com-
prising a first heat shield segment (212) and a second
heat shield segment (214), wherein the first heat
shield segment is retained radially by the retainer
assembly and the second heat shield segment is re-
tainer radially by the retainer assembly.

11. A system for retaining adjacent heat shield seg-
ments, the system comprising:

an inner wheel half;
a first heat shield segment (212) disposed radi-
ally inward from the inner wheel half;
a second heat shield segment (214) disposed
radially inward form the inner wheel half;
the retainer assembly of any of claims 1 - 6 dis-
posed circumferentially between the first heat
shield segment and the second heat shield seg-
ment, wherein the first mounting flange is cou-
pled to the inner wheel half proximate an out-
board end of the inner wheel half;

wherein the second mounting flange is cou-
pled axially to the inner wheel half proximate
an inboard end of the inner wheel half;
wherein the first rib extends axially from the
second mounting flange towards the first
mounting flange and orthogonally from the
body portion proximate the first heat shield
segment; and
wherein the second rib extends axially from
the second mounting flange towards the
first mounting flange and orthogonally from
the body portion proximate the second heat
shield segment; and
wherein the flat plate is disposed radially
inward of the body portion.

12. The system of claim 11, further comprising a torque
bar disposed radially inward of the retainer assem-
bly.

13. The system of claim 12, wherein the torque bar is
coupled to the inner wheel half by a fastener extend-
ing through the first mounting flange and the second
mounting flange into a boss of the inner wheel half.

14. The system of claim 11, 12 or 13, wherein the flat
plate of the retainer sleeve is disposed radially be-
tween the retainer main body and the torque bar.

15. The system of claim 11, 12, 13, or 14, wherein:

the retainer assembly is separated from a radi-
ally inner surface of the inner wheel half by a
gap, and
the retainer assembly is configured to deflect
less than the gap during operation of a wheel

assembly for the system.
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